Primary percutaneous coronary intervention (PPCI) is the preferred treatment method for ST-segment elevation myocardial infarction (STEMI). Many efforts had been made to reduce door-to-balloon (DTB) time in patients with STEMI. The objective of this study is to demonstrate how intrahospital social media communication reduced DTB times in STEMI patients requiring an interhospital transfer.
Introduction
Primary percutaneous coronary intervention (PPCI) is the preferred treatment for patients with ST-segment elevation myocardial infarction (STEMI). In primary PCI, the door-toballoon (DTB) time is closely related to mortality and morbidity; [1] therefore, the American College of Cardiology Foundation/American Heart Association (ACC/AHA) guidelines for STEMI recommend a goal of DTB time of <90 minutes for all STEMI patients. [2] However, not all hospitals in Taiwan have PCI facility or round-the-clock care availability. The ACC/AHA guidelines for STEMI recommend transport directly to a PCIcapable facility for primary PCI as Class I (level of evidence B) [2] when the transfer does not delay definitive treatment beyond 120 minutes. [3] [4] [5] [6] [7] Hence, when patients with STEMI visit the hospitals without PCI facility, interhospital transfer to PCI-capable centers has become the preferred strategy than fibrinolysis. However, despite several attempts to reduce interhospital transfer, in Taiwan as in the United States, the first-medical-contact-toballoon (FMC2B) time of within 120 minutes is seldom achieved for the patients transferred. Thus, other strategies to reduce FMC2B time are required to improve the patient outcome. [8] [9] [10] Social media refers to websites and apps that enable users to share content or to participate in social networking. In Taiwan, more than 17 million people (74% of the total population) use LINE [11] If this wide connectivity of social media is utilized for instant communication within the hospital, staff from different departments in the hospital can get immediate information via social network platform, without the constraints of location and time.
Several studies have shown that reduced interhospital transfer time and door-in-door-out time decrease mortality and morbidity in patients with STEMI requiring a transfer. [3, 12] However, of the patients diagnosed with STEMI and needing transfer, the proportion that receive PCI within 120 minutes vary widely and range from 16% to 65%. [13, 14] In this study, a social media platform is used to share information between the emergency department (ED) physicians and the cardiologists. The objective is to investigate whether previewing ECG using LINE in patients with STEMI being transferred from other hospitals could reduce the DTB time.
Materials and methods

Study design and population
This retrospective study collected data about patients with STEMI diagnosed at other hospitals and transferred to the China Medical University Hospital from January 2016 to December 2017. China Medical University Hospital is known for its dependability regarding the provision of first-rate first aid as well as for experienced cardiologists available to perform round-theclock PCI. We designed a closed communication group in LINE. LINE is a social media platform that is widely used in 74% Taiwan population. LINE app is available for a variety of Smartphone devices, including iPhone, Android, Windows Phone, BlackBerry, and Nokia and even personal computers. Through this application, we can communicate in real time through text and voice messages. The application also provides free voice and video calls. We can also share images and videos instantly via the Internet. We included all emergency physicians and cardiologists in the hospital into this closed group. Only invited members can read the content inside this closed group. When we posted the ECG to the social media, only the patient's age, sex, and the title of original hospital were informed. Other patient identities, such as names and medical record numbers, are prohibited in this group. All messages in the group are forbidden to be reprinted or any other use.
The patients were divided into 2 groups. One group included patients who had ECG done first at the original hospital, which was then faxed to the PCI-capable hospital. The ED physician then examined the ECG and posted it to the closed group of emergency physicians and cardiologists on the LINE communication platform after STEMI was confirmed. The on-duty cardiologist then read the ECG instantly and decided whether to activate the laboratory to perform PCI-sometimes even before the patient arrived at the PCI center.
The other group comprised patients whose initial ECG was not faxed to the PCI-capable center. Thus, the ED physicians and cardiologists could only examine the initial ECG when the patients arrived with it ( Fig. 1) .
This study was approved by the Institutional Review Board of China Medical University. A written informed consent was not obtained from the patients because of the retrospective nature of the study. Some patients were excluded for the reasons listed in Figure 1 .
Data definitions
The diagnosis of STEMI is based on the following criteria: 1) ST-segment changes on ECG consistent with an elevation of ≥2 mm in the contiguous chest leads, ST-segment elevation of ≥1 mm in 2 or more standard leads, or new left bundle branch block. 2) Positive cardiac necrosis markers.
3) Acute myocardial infarction (AMI) symptoms. [1] The DTB time is the time taken between the arrival of the patient at the PCI-capable hospital and the balloon dilation or thrombus aspiration. The door-to-ECG time is the time taken between the arrival of the patient at the PCI-capable hospital and obtaining the ECG. ECG-to-call laboratory time is the time taken between viewing of ECG by doctors and activation of the catheterization laboratory. Catheterization room prepare time is the time taken for preparation of the catheterization laboratory. Needle-to-balloon time is the time taken between the start of PCI and balloon dilatation or thrombus aspiration. ED transfer time is defined as the time taken between the ED informing the catheterization laboratory coordinator about the patient and arrival of the patient at the catheterization laboratory. Inhospital major adverse cardiac events (MACE) includes inhospital death, in-hospital or periprocedural myocardial infarction (non-Q wave), and urgent revascularization during the same admission. [15] 
Study endpoints
The primary endpoint was median DTB time. Door time in this study represented the arrival time at the PCI-capable hospital. Secondary endpoints included the individual components of DTB time and the patient outcome, including postcatheterization left ventricular ejection fraction (LVEF), postprocedure cardiopulmonary resuscitation (CPR) and cardiogenic shock, intrahospital MACE, and patient readmission rate at intervals of 72 hours, 14 days, and 30 days.
Statistical analysis
The patients were divided into 2 groups depending on whether or not their ECG was previewed using LINE. Patient characteristics and pre-existing comorbidities were compared. The primary endpoint-the DTB time-and each of its components were then investigated. The cardiovascular prognosis and incidence of MACE in the 2 groups were also compared. The categorical variables were presented as percentages and examined using chisquare tests. The continuous variables were presented as the mean ± standard deviation and analyzed using independentsamples t-tests.
All statistical analyses were performed using SAS software version 9.4 (SAS Institute Inc., Cary, NC). Two-tailed P-value <.05 was considered significant.
Results
A total of 144 STEMI patients were referred to the China Medical University Hospital for advanced PCI from January 2016 to December 2017. Of these patients, 52 patients with STEMI were transferred for PCI and had ECG done at the original hospital. During interhospital transfer, the ECG was faxed to our hospital and posted to the LINE intrahospital group, which included most ED physicians and cardiologists. Of these 52 patients, data loss led to the exclusion of one patient. The other 92 patients with STEMI were transferred to our hospital without their ECG faxed first, and the cardiologist was consulted to examine the ECG only after the patient arrived at the ED. Amongst these 92 patients, data loss led to the exclusion of 3 patients. Thus, the total study population was 140 STEMI patients (Fig. 1) .
The average ages of the social media and non-social-media groups were 60.65 ± 13.37 and 61.55 ± 12.70, respectively. Baseline patient characteristics were mostly similar between Yu et al. Medicine (2019) 98: 10 Medicine the 2 groups. Table 1 presents a comparison of patient characteristics of the 2 groups. Table 2 shows the differences in the various time-related parameters in the 2 groups. In the patient group using social media, DTB time was shorter than the group not using social media (52.61 ± 42.20 vs 78.40 ± 50.64, P = .003). In each patient, the components of DTB time, namely door-to-EKG time, catheterization laboratory prepare time, needle-to-balloon time, and ED transfer time, showed no significant difference. However, EKG-to-call laboratory times decreased significantly in those with previewed ECG (À11.24 ± 48.81 vs 16.96 ± 33.08, P < .001). The average time in the group using social media were À11 minutes, which indicated that the cardiologist had called the laboratory before the patient arrived at the PCI center. Table 3 compares the patient outcomes between the 2 groups. The 2 groups did not differ significantly in their post-PCI LVEF, postprocedure cardiopulmonary resuscitation (CPR) and cardiogenic shock, in-hospital MACE, and patient readmission rate intervals at 72 hours, 14 days, and 30 days. However, in-hospital MACE tended to be lower in the patient group using social media (5.77% vs 15.22%, P = .091).
Discussion
Our study demonstrates that in patients with STEMI requiring transfer to a PCI-capable hospital, use of social media to share ECG before the patients arrived could reduce their DTB time. This time reduction was possible mainly because the cardiologists could read the ECG via a social media platform before the (2019) 98:10 www.md-journal.com patients arrived and thus could activate the catheterization laboratories much earlier, sometimes even before the patients arrived at the PCI-capable hospital [ECG-to-call laboratory time: À11.24 ± 48.81 minutes (Table 2) ]. Previous studies have shown that when DTB time decreased, the patients had better outcomes and less mortality. [1, [16] [17] [18] [19] To our knowledge, this is the first study demonstrating that the intrahospital use of a social media platform for communication between the ED physicians and the cardiologists can efficiently decrease DTB time.
When patients with STEMI visit a non-PCI-capable hospital, when the transfer does not delay definitive treatment beyond 120 minutes, the preferred strategy is interhospital transfer to a PCI-capable center (rather than performing fibrinolysis). [2, 20] Several attempts have been made to limit the time to less than 120 minutes. The time intervals that contribute to FMC2B time can be divided into 3 parts: door-in-door-out, interhospital transfer, and DTB time. Many studies have demonstrated several ways to shorten interhospital transfer time and have proven that reduced interhospital transfer time improves patient outcome. [8] [9] [10] 13, [21] [22] [23] In patients with STEMI requiring transfer, implementing our design can reduce the DTB time. In Taiwan, the government implemented an ED referral system in 2012; this system allows all hospitals to transfer patients and share patients' information on the internet instantaneously. When the ED physicians receive the ECG through ED referral system via the internet or fax, they cannot share the ECG with the cardiologist in most scenarios due to the unavailability of the cardiologist at the scene or the lack of an intrahospital communication platform suitable for sharing images and information. When we utilized the social media LINE to set up a group that included ED physicians and cardiologists, we could share the information and images of the patients such as ECG obtained via fax or ED referral system immediately even before the patients arrived. The cardiologists can then decide whether to activate the catheterization laboratory before the patients reach or do so shortly after their arrival, thus reducing the DTB time. This study demonstrated that the use of a social media platform reduces DTB time in patients with STEMI requiring transfer [52.61 ± 42.20 vs 78.40 ± 50.64, P = .003 (Table 2) ]. This social media tool is still used in our daily medical practice and further prospective validation studies are needed to assess the benefits of STEMI patients.
Limitations
The present study has the following limitations: First, being a single-center retrospective observational study, a risk of selection bias is present. Since the study population was relatively small, the statistical analysis has an inherent risk of beta error. We could not gather information about the first medical contact time and interhospital transfer time in most patients. Therefore, we could not show FMC2B time, and given the time limitation, we could not calculate one-year mortality rate for outcome evaluation in each group. Additional prospective studies are warranted to provide information about the potential improvement of the AMI network.
Conclusion
Using social media to preview ECG before patients with STEMI transferred to PCI hospital allowed cardiologist to early activate the catheterization laboratory and reduce the DTB time. 
